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President-J. ANGELL JAMES, M.D., M.R.C.P., F.R.C.S. [May 3, 1957] DISCUSSION ON TUBERCULOUS CERVICAL ADENITIS Mr. T. J. Wilmot:
Tuberculous cervical adenitis is now an uncommon condition in many parts of Great Britain, but it is still by no means uncommon in Northern Ireland where I have treated over 80 patients during the past five years.
This condition was discussed by the Section of Pediatrics of this Society exactly a year ago (Proceedings, 49, 969) ; many opinions expressed at that meeting will be in agreement with those put forward now.
When I was a student I was taught that one of the indications for tonsillectomy was tuberculous adenitis of the cervical lymph nodes; but I seldom saw tonsillectomy performed for this reason and I never saw the results of histological examination of tonsils removed on this account. Treatment of these cases was left largely in the hands of the general surgeons and the tonsils were often left undisturbed. An ear, nose and throat surgeon, trained in the detailed anatomy of the neck, trained to examine the throat and the pharynx with its extensions, and trained in the art of tonsillectomy, is the best fitted to deal with this condition. All my cases have been seen and treated in conjunction with Dr. Edwin James, the chest physician for this area.
Clinical Material
This paper is based on 78 patients seen between November 1951 and July 1956. The vast majority of these (73 Y.) have shown involvement of the upper deep cervical lymph nodes, either alone or in conjunction with other lymphatic groups (Table I ). In the 57 with involvement of this group of nodes, the infection has been unilateral in all but two, i.e. in 96 5 %. Age Incidence Tuberculous cervical adenitis is regarded as being a disease of children and the maximum incidence occurs in childhood, but 44 8 % of our patients were over the age of 15 when first seen and 34-5 % were over the age of 25 (Table II) . Clinical Appearances The characteristic feature of most of these patients is the complete lack of constitutional signs. As Dr. F. J. W. Miller has pointed out (1956) , these do occasionally occur in the form of a febrile reaction with early softening, but this has been a very rare phenomenon in this series. The patient usually presents with a lump in the neck which may be quite recent or may have been present for months or years (Table III) . In only 4 (5-1 %) did active pulmonary tuberculosis accompany the cervical adenitis. 16 patients (205 %) gave a history of previous tuberculosis and in 2 of these the previous lesion had been a cervical adenitis. In 94 9 %, however, the cervical lesion was the only evidence of active tuberculosis during the time they were under our care.
The Role of the Tonsils It has been part of this investigation to attempt to clarify the role played by the tonsils in this infection. Tonsillectomy has been performed in 44 patients; in 27 of these all tissue removed, including any adenoid tissue, has been examined histologically by Dr. J. Edgar Morison of the Central Laboratory, Belfast. Of these, 12 (44A4%) showed evidence of tuberculosis in the tonsils and 1 case showed tuberculous infection in a small adenoid remnant. The appearances of the tonsils on clinical examination are of little or no significance and are no guide to the presence or absence of tuberculous infection. We believe that with such a high tuberculous incidence, the tonsils should be removed in all cases where the deep cervical chain is involved unless there are strong contra-indications. Moreover, like Dr. Miller, we believe that intercurrent infection plays an important part in causing softening of previously quiescent but enlarged nodes. We think that non-specific tonsillitis is especially important in this respect and is another good reason why the tonsils and any other infected foci in the mouth, nose and throat, should be removed. Mr. Denis Browne has advocated this policy for many years but it does not appear to have been widely practised. I feel that the main clinical responsibility should be in the hands of ear, nose and throat surgeons.
The general surgeon often feels that tonsillectomy is of little or no value: he does not, however, see the full clinical picture of this condition. Management
Once active tuberculous infection of the cervical nodes is suspected, active steps should be taken to confirm the diagnosis and institute treatment. Our policy is to admit all patients to hospital within a few days. A thorough general examination is then made, an X-ray of the chest and, if necessary, of the neck carried out and tuberculin sensitivity tests done. The latter are of considerable diagnostic significance; in 50 recorded and proved cases 31 were positive in a dilution of 1/10,000, 13 in a dilution of 1/1,000 and only one was negative. Once the diagnosis has been confirmed, or is strongly suspected, chemotherapy is commenced and continues throughout surgical treatment and for a total period of not less than three months.
Where the disease is bilateral and extends well down the neck, extension from the mediastinum should be suspected. Chemotherapy, prolonged if necessary for many months, is then the treatment of choice and surgery should be limited to aspiration or curettage of cold abscesses, although limited surgical excisions may be possible at a later date. In 73 of our 78 cases (94 %°), however, the infection was unilateral, being localized to one or more of the upper groups. In 57 patients (73 %), the upper deep cervical group only was affected and our treatment of these was basically excision if uncomplicated, or not responding rapidly to simpler measures. Calcified nodes are not excised but a partially calcified node, guilty of frequent flare-ups, is better excised in a young patient. Once surgical treatment has been completed, the patient is sent home and continues his chemotherapy under the direction of his general practitioner. All specimens of tuberculous material have been examined bacteriologically by Dr. Violet Reilly who was able to demonstrate tubercle bacilli in 39 out of 51 patients but has only been able to culture these organisms on four occasions. Of these, three have been human and one bovine. This is in agreement with her general finding, published in 1950, that extrapulmonary tuberculosis in Northern Ireland is commonly human in origin.
Surgical Principles and Technique
Surgery is directed first towards the glands if there is softening or frank abscess formation because delay makes excision more difficult and is likely to lead to greater skin involvement with consequent scarring. If no evidence of softening is present, surgery is directed first towards the tonsils and adenoid tissue or towards eliminating dental sepsis. Whether any of these structures is infected with tubercle bacilli or pyogenic cocci is immaterial, infection is better eliminated. These simple procedures alone will be sufficient to allow many glands, at first thought to be tuberculous, to resolve without further treatment. In such cases, the tuberculin skin reactions are usually negative and the X-rays of chest normal. If the gland does not reduce rapidly in size after tonsillectomy, the patient can be sent home on chemotherapy. If the affected gland increases in size or shows any tendency to break down, excision is then performed without delay. In our series, in 40 cases where the clinical diagnosis of tuberculous adenitis was not in doubt, 33 did not resolve on chemotherapy and had a later surgical excision carried out (82-5 %). There is much to be said, therefore, when everything indicates an isolated gland infection, for following up the tonsillectomy by a routine dissection of the gland. This I have done increasingly often as the series has continued.
All surgical treatment, once the diagnosis has been confirmed, has been carried out under isoniazid 5 mg. per kg. with PAS in doses of one cachet (l 5 grams) for each 50 mg. tablet of isoniazid. In very young children isoniazid syrup was given instead of tablets and the PAS was omitted. Chemotherapy has not, in our view, however, proved effective in clearing up the infection unaided and this is in keeping with the mechanical difficulty in grtYing the agents into the avascular tissue affected. It is often possible to excise a cold abscess and underlying node in one mass. If the overlying skin is involved, but not extensively, it should be sacrificed: it should not be allowed to delay surgical excision, but on the contrary, should spur the surgeon on to early action. If skin involvement is extensive, preliminary aspiration or curettage with more prolonged chemotherapy may be necessary to reduce the lesion to satisfactory surgical dimensions. Here, experience is the best guide. When dissecting the skin over a cold abscess, the use of fine plastic surgery skin hooks is helpful. Careful, gentle, anatomical, sharp dissection cf the whole lesion should be carried out, and suction should be available to remove any tuberculous pus. The key to most of these dissections is the sternomastoid muscle; once this has been carefully defined from the surrounding, and often dense, fibrous tissue, other landmarks become plain. Gentle retraction and the use of fine plain catgut rather than diathermy, facilitate healing which is usually very rapid. Incisions, of course, are placed in the line of the skin creases and only the minimum of skin is excised when it is inevitable. All obviously tuberculous glands should be excised, but normal glands should be left in situ.
When a diffuse tuberculous mass is present, prolonged chemotherapy is often successful in reducing this to a more localized lesion which can be excised. Sometimes, however, a cold abscess is so extensive, or in such a position, as to preclude excision. Under these conditions, the method I have found most successful is to open the area widely, using a skincrease incision, and curette both abscess and the gland responsible for it under direct vision. The incision is then stitched carefully allowing room for a small drain and a polythene irrigation tube through which the cavity may be irrigated with PAS solution.
Any residual gland tissue can, if necessary, be excised later. In the few patients where I have used this method there has been no secondary infection.
All wound cavities, before suture, have been irrigated with PAS solution. In spite of the spilling of tuberculous pus and tedious, lengthy dissections, all our wounds have healed by first intention. There is little or no post-operative pain and children have the minimum of painful ward dressings. There is no doubt in the minds of most of the patients that they suffer more after tonsillectomy than after the neck dissection.
Results
Of those patients deemed suitable for surgery, 52 had an excision of glands carried out-and of these, 3 developed recurrence deep to the cervical scar. These were treated by further excision and have not, to date, recurred again (Table IV) . Simpler methods such as aspiration, incision and curettage were employed in only 11 patients; in 6 of these excision was later carried out. No skin grafts have been necessary.
Of the excised glands 49 were upper deep cervical, 8 were submandibular, 1 was submental, 1 was facial.
The results of excision have been good both clinically and cosmetically. In all but 3 of the patients operated on, the cervical lesion appears to have completely cleared up. In those whose glands recurred, a further simple excision and continuation of chemotherapy has resulted in apparent cure. We have not found it necessary to deal with these patients Proceedings of the Royda Sociy of Medicine 24 as is so often advocated, by prolonged rest and other general measures; once the cervical lesion has been excised, convalescence need not be long and it has been our practice to return children to school within two or three weeks of the operation. Stay in hospital has been short following gland dissection, many patients have been home on the fifth day and the average has been between seven and eight days. Because of poor rural communications, many patients have had to stay longer than was strictly necessary.
Operative Complications
(1) Nerve injuries.-The spinal accessory nerve was divided in one case where a large mass of glands had been present for two years and did not respond to chemotherapy. The nerve was traced into and out of the mass but could not be freed. It was divided. In this case, full function has returned to the affected muscles.
In 3 patients the cervical branch of the facial nerve has been cut; in only 1 of these is any weakness of the angle of the mouth now visible.
(2) Keloid formation.-Only in 2 patients has this occurred and then only to a minor degree. Both have received suitable radiation therapy with benefit.
Conclusion.-I believe that the E.N.T. surgeon is, or should be, the surgeon best equipped to deal with tuberculous cervical adenitis-a problem which is so closely integrated with oral and pharyngeal sepsis. Mr. J. J. Mason Brown: Incidence of the Disease Admissions to the general surgical wards of a children's hospital give some indication of the incidence of cervical glandular tuberculosis.
In 1924 to 1925, 221 children were admitted with this diagnosis (110 patients per year). At this time al6o large numbers of children with cold abscesses were treated as out-patients but there is no means now of assessing their numbers. In the period 1947 to 1951 there were 78 admissions (16 per year) and from 1952 to 1956 there were only 43 admissions (9 per year). In the past ten years outpatient treatment has not been practised so that there has been a marked fall in the numbers coming for surgical treatment and probably also in the incidence of the disease.
The age incidence for 121 patients below the age of 12 is shown in are too small to draw definite conclusions but the maximum incidence appears to be from the 7th to the 11th year although it is found at all ages and its frequency in the second year of life is not always appreciated. Of the 121 patients 58 were boys and 63 girls so that the sex incidence is practically equal. Incidence in Town and Country 91, or 75%, came from the country and only 25% from the town. This is of interest because tuberculous cervical adenitis is still a common condition in the regions with a preponderance of rural population (Davidson, 1957) T During the same period there were 18 children with other than cervical peripheral glandular tuberculosis and 13 of them, i.e. 72%, came from the towns. It seems that the country child is likely to develop cervical glandular tubercle whereas the town child is more likely to develop peripheral adenitis in other sites. The greatly improved social conditions, the rigid control of foodstuffs, the development of tuberculin-tested herds and the universal sterilization (in the towns at least) of all other grades of milk are responsible for the falling incidence of tuberculous cervical adenitis. The greater proportion of these cases results from bovine infection and it is not surprising that the greatest incidence is in country children. Indeed, there is good evidence that 2 of the children included under town cases acquired the infection as the result of a "nice country holiday". In the extra-cervical cases of peripheral glandular tuberculosis the organism gains entry through some breech in the skin surface and most of these cases have been in town children living in poor surroundings and in overcrowded conditions, and the source has been contact with a case of tuberculosis either directly or indirectly. Pathology Rational treatment must be founded on an understanding of the pathology. If tuberculous cervical adenitis is the glandular component of a primary tuberculous infection or complex, e.g. with the primary focus in the tonsil and spread to the jugulo-digastric glands or a primary infection in a tooth socket with spread to the submandibular nodes, bovine infection would be most likely and an attempt to remove the primary focus and the glandular component of the primary complex would be justified. If, on the other hand, the disease is a secondary spread from a primary complex elsewhere surgical treatment would be of no value except in the treatment of complications. Most children with tuberculous cervical adenitis show no evidence of another primary complex and section of the tonsils confirms that they are infected so that there seems little doubt in most cases that the lesion is the glandular part of a primary complex.
The behaviour of the cervical nodes resembles closely that of the nodes in peripheral adenitis following infection at the site of injury or injection (Miller, 1953) . In the neck the nodes most often affected are the tonsillar glands and the submandibular node which between them drain a large part of the mouth and pharynx which are not readily examined and in which it is difficult to demonstrate a primary lesion. The tonsils may look normal and yet be the site of tuberculous infection. Primary tuberculous infection does occur in the mouth but its true nature may not be appreciated. Boyes et al. (1956) report 7 cases aged from 2 to 17 years, only 1 being over the age of 10. The lesion presents as a painless ulcer which usually follows trauma, such as tooth extraction, and there is early involvement of the regional nodes. In any tuberculous adenitis there is always one node in the gland mass which overshadows the rest, it is bigger, it appears first, it is the first to show periadenitis and the first to soften and the primary focus is in its catchment area. The Aims of Treatment As cervical glandular tuberculosis is usually the glandular component of a primary complex the aims of treatment must be to eliminate the infection in the shortest possible time with the least possible disturbance of the child, to secure healing without scarring and to prevent dissemination of the infection. Antibiotic therapy might be expected to fulfil these aims.
The results of antibiotic therapy.-If the glands are firm and of recent origin when therapy is begun the gland mass shrinks but one main gland remains large and may flare up and soften despite long-term use of isoniazid and PAS. There is no doubt that a four-weeks' course of streptomycin and PAS will shrivel the glands and make them less matted to each other but it is not long after the cessation of treatment before the glands soften. In addition the exhibition of isoniazid may cause the rapid breakdown of tuberculous cervical nodes and so precipitate abscess formation (Lincoln, 1956) . It seems, therefore, that with the antibiotics at present available we can fulfil the aims of treatment only when treatment is begun at a very early stage. When a new and potent drug becomes available the usual tendency is to expect too much from its use, e.g. penicillin in acute osteomyelitis and Eumydrin in pyloric stenosis. The indications for surgical treatment previously worked out from a wealth of clinical experience tend to be forgotten and have to be re-learned if the drug does not come up to expectations. The Possibilities ofSurgical Treatment Having accepted that the antibiotics cannot fulfil the requirements of treatment and believing that cervical adenitis is a primary complex, what has surgery to offer in its treatment? Logically both the primary focus and the nodes should be removed as soon as possible to prevent the further spread of infection. Which should be dealt with first? Swenson and Small(1952) advise removal of the primary focus, i.e. usually the tonsil. They advise that if a child presents with unilateral, matted, non-tender, cervical nodes of six weeks' duration or more, and the tuberculin reaction is positive, the tonsils and adenoids should be removed 09 1L062 Proceedings of the Royal Society of Medicine 26 immediately. If after two weeks the nodes are still enlarged they are excised. This seems to be an over-simplification because subacute non-specific cervical adenitis may last for more than six weeks and may take much more than two weeks to subside following tonsillectomy and in England and Wales 45 % of children aged 14 have positive tuberculin reactions (Briggs et al., 1955) . If the tuberculin reaction becomes positive during the course of the adenopathy there is little doubt about the diagnosis. The problem is more difficult than Swenson makes out, for patients present in very different ways. There may be gradual insidious enlargement of a node. There may be a history of recent illness or the onset may be acute with systemic upset, well-marked fever and rapid enlargement of the node which is fairly acutely tender. Abscess formation occurs rapidly even if antibiotic therapy is given. The lesion may well be confused with acute adenitis and its true nature is realized only when the bacteriological report on the pus is received.
Other cases present with features between these two extremes, while yet again in other cases the general reaction of the child appears to have dealt with the infection and the glands calcify. Many of these calcified glands are only quiescent and await their opportunity when the child's resistance is lowered to flare up and form abscesses which may discharge on the surface leaving a sinus. X-ray evidence of calcification must not be taken as proof of healing. Tuberculous adenitis is seen in the following stages: (a) glands enlarged, firm and discrete; (b) the glands are firm for the most part but the largest one shows periadenitis and may show early softening in the centre; (c) there is cold abscess formation without skin involvement;
(d) there is skin involvement shown by adherence and redness; and (e) the case is one of some standing which has been treated unsuccessfully and there are sinuses, recurrent abscesses or abscesses in calcified nodes.
In cases similar to those described by Swenson and Small (1952) the treatment should be by the immediate administration of antibiotics and by tonsillectomy. The tonsils are submitted to thorough histological examination. The decision regarding the nodes depends on the tonsillar biopsy; if tubercle is found the glands are removed by a limited excision but if the biopsy does not show tuberculosis the nodes are kept under observation. If the main gland remains enlarged there is good reason to suspect it and the cessation of antibiotic *therapy is likely to be followed by softening and abscess formation and skin involvement will occur sooner or later. It might be argued that to remove the tonsils first runs the risk of precipitating secondary infection in the nodes while removal of the nodes first opens up the tissues of the neck to the spread of infection from the primary focus. It seems logical to remove the primary focus at the earliest possible opportunity.
Limited excision of the nodes implies the removal of the main gland and those immediately related to it, and not a radical block dissection. Objections to radical excision are that it causes deformity because of the extensive removal of the subcutaneous tissues. This is certainly a valid criticism of radical excision done for late cases in which other methods have failed but is then not a criticism of the method but of the delay which rendered it necessary. The slight deformity which follows limited excision should be compared with that due to abscess formation which may be prevented by timely excision.
Results ofSurgical Treatment
In this series of 121 cases (Table II) excision was carried out in 45 as the first form of surgical treatment (other than tonsillectomy) they received. In 31 there was no clinical evidence of spread beyond the nodes and there was one failure, i.e. further treatment was required. In 14 children there was evidence of softening and periadenitis but no evidence of involvement of the skin and there were 2 failures. Excision was used also as a secondary treatment when all other methods had failed and when abscess formation arose late in the apparently quiescent case with calcified nodes. Such secondary excision was done in 24 patients and was successful in.all. In all, therefore, excision was carried out on 69 occasions and only 3 required further surgical treatment.
In 121 children there were 148 operative procedures including aspirations, but excluding procedures carried out at other hospitals. The 69 excisions have been considered already.
The remaining 79 operations (Table II) were, incision and curettage 62 with failure in onethird of cases; incision and expression 10 with 40{% failure; and aspiration 7 with success in only 1 case.
It is a fundamental mistake in treatment to allow abscess formation to occur except in cases which present acutely when it cannot be avoided. Limited excision under antibiotic cover at an early stage is a most valuable method of avoiding abscess formation and its complications and of cutting short the otherwise long period of treatment. The prolonged period of antibiotic treatment of this glandular part of a primary complex is not justified at this age although it would be if it could eradicate the disease or prevent its recurrence. In the present state of our knowledge and with the antibiotics at present available surgery is indicated (a) to remove the primary focus be it tonsil or tooth, (b) to remove the nodes if the tonsils are tuberculous and if they do not subside, (c) for the treatment of complications arising during and following the stopping of antibiotic therapy, and (d) for late abscess and sinus formation in previously treated cases. Lastly, the unsightly adherent scars following incision and curettage, aspiration or incision and expression may be greatly improved by surgical means when it is certain that the disease is quiescent.
These are not many cases on which to base conclusions but I recall the very large numbers of children treated surgically so effectively by my predecessors Miss G. Herzfeld, Sir John Fraser and Sir Harold Stiles, without the aid of antibiotics. Surgery should not be abandoned or relegated to the treatment of cold abscesses. At present the optimum form of treatment is a combination of antibiotics and surgery. The surgeon should have the opportunity of assessing the patient before there is skin involvement. The place of surgery is not solely to retrieve the failures resulting from other methods of treatment.
My particular concern is the diagnosis and treatment of chest diseases, but the most prominent of these is tuberculosis, and as there are certain basic similarities between tuberculous lesions wherever they occur in the body, it is not possible to deal with pulmonary tuberculosis without being interested in the disease as a whole. I have concentrated, therefore, on the more general implications of this study of cervical adenitis, in the hope of gaining information about the mysterious behaviour of tuberculosis.
The infectiousness of tuberculosis cannot be doubted, yet out of 78 cases of cervical adenitis an obvious source of infection was found in only one, although 164 family contacts were X-rayed. We believe that the human tubercle bacillus was responsible for the majority of our cases, and a family history of pulmonary tuberculosis was found in 10 cases, but, apart from the one mentioned above, the history was remote and no active disease was present in the family at the time the cervical adenitis presented itself. If it had not been for our previous knowledge of the tubercle bacillus, therefore, there was little to suggest that we were dealing with an infectious disease.
The first outstanding feature of our patients was that the lesions almost always were sharply localized; only 4 patients had active tuberculous lesions elsewhere. It is true, of course, that tuberculosis can be generalized in the shape of miliary disease and meningitis, but these are now rare and have always been relatively uncommon. It is also true that a patient can have multiple tuberculous lesions, but in my experience it is most unusual to see more than one active lesion in a person at the same time.
The second outstanding feature was the absence of constitutional symptoms. An excellent general condition was the rule, and we found no clinical evidence to suggest a lowering of general resistance to tuberculosis, of which the adenitis was a local manifestation. Consequently when the local lesion was efficiently treated, recovery was rapid and complete. Rest and treatment to improve the general condition were quite unnecessary. The revolutionary benefits which have followed the discovery of specific anti-tuberculous drugs have focused attention on the importance of treating the tuberculous lesion, and a logical outcome has been the widespread use of surgery in dealing with obstinate lesions. The new drugs when they do not offer definitive treatment, and they rarely provide it in cervical adenitis, at least permit the surgeon to operate without the risk of precipitating generalized tuberculosis.
Although in theory tuberculosis is a general disease, in practice it is astonishingly localized, and the application of specific anti-tuberculous treatment has shown that if we treat the lesion, the patient can be left to take care of himself. Our study of these patients gave us a picture of a disease in which evidence of recent infection was difficult to find. Indeed, in one case there was an interval of forty-two years between what we took to be the time of infection and the appearance of the adenitis. We formed the impression of tuberculous infection rather as something which sets the stage for later events than as a cause of immediate disease. This does not diminish the importance of infection, indeed it increases it, because it means that anyone who has been infected with tubercle bacilli, however little disturbance they have caused on entering his body, is liable to develop a destructive tuberculous lesion, if suitable conditions arise.
What are these suitable conditions? It seemed to us that the disease arose because of a local and not a general breakdown in resistance, and here it might be helpful to remember the phenomenon of tuberculin hypersensitivity. When a person is infected for the first time with tubercle bacilli, his tissues become hypersensitive to the protein portion of the bacillus, broadly described as tuberculin. After that, a test dose of tuberculin injected into the skin will produce a reaction, varying according to the dose and the degree of hypersensitivity, fronm inflammation to necrosis and sloughing. The same inflammatory effect may be produced on any dormant tuberculous lesion which the person may be harbouring and tuberculin can change an inert caseous mass into an active tuberculous abscess. The result of injecting tuberculin, therefore, can be the same as that which follows the multiplication of tubercle bacilli in a lesion, or a fresh infection.
We believe that non-specific pyogenic or virus infection can behave like an injection of tuberculin in activating old tuberculous foci and that this mechanism is often responsible for determining the onset of tuberculous cervical adenitis. Jones (1951) , in an excellent paper on tuberculous lymphadenitis in the Nigerian African, stated quite positively that non-specific pyogenic infection of the tonsils and teeth was the important etiological factor in cervical adenitis in the African, because of its sensitizing effect on pre-existing tuberculous foci. The evidence incriminating non-specific infection is circumstantial as far as the glands are concerned but I have seen some cases which would seem to demonstrate its operation in the lungs. It seems reasonable, therefore, to offer the conception of the origin of tuberculous lesions at the site of old infection from the action of an excess of hypersensitivity, generated by accidental extraneous factors.
It would be dogmatic to suggest that all lesions arise in this way, and progressive tuberculosis following immediately on primary infection is well known. Nevertheless, I believe that this theory accounts for the majority of cases of tuberculosis. If it is accepted it becomes obvious why the link between infection and disease is so difficult to establish, and why a tuberculous lesion can suddenly arise in a person who appears to be in perfect health. It would also explain why the modem treatment, which is directed mainly against the lesion, is so strikingly effective and why, although tuberculosis mortality is now negligible in the United Kingdom, morbidity is falling much more slowly. The most rational approach to tuberculosis would seem to be to seek it diligently and to treat it vigorously until eventually there is an uninfected community in which tuberculous disease is unknown. 
